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Background:  Pulmonary arterial hypertension (PAH) is associated with proximal pulmonary arterial remodeling characterized by 
increased vessel diameter, wall thickening, and stiffness. Assessment of wall shear stress (WSS), the primary mechanical force in cell 
mechanotransduction, may provide key insights into the relationships between pulmonary arterial hemodynamics and vascular remodeling. 
Using four dimensional cardiac MRI (4D CMR) to quantify WSS in a cohort of PAH and control subjects undergoing same-day right 
heart catheterization (RHC) we aimed to assess the correlation between main pulmonary artery (MPA) WSS and invasive pulmonary 
hemodynamics.
methods:  As part of a prospective study, 16 PAH patients and 5 controls underwent same-day 4D CMR and RHC. WSS was calculated 
as product of hematocrit-dependent viscosity and shear rate generated from velocity vector field determined by 4D CMR. Four shear rate 
velocity profiles were generated in the cross-sectional plane one centimeter above the pulmonary valve in 45 degrees increments. The 
regional and in-wall average WSS were computed for each velocity profile curve. Correlations between the calculated WSS and RHC 
parameters were obtained using Spearman rho coefficients. The inter-group comparison was done using Wilcoxon ranked-sum test.
results:  The PAH cohort demonstrated significantly decreased in-plane average WSS compared to controls (0.15. vs. 0.27 N/m2, 
p=0.003). Additionally, the regional WSS in MPA was depressed in all segmented regions vs. controls. In-plane WSS showed strong 
positive correlations with mean pulmonary pressure (rho=0.60, p=), compliance (rho=0.59), distensibility (rho=0.61, p=), and stroke volume 
(rho-0.63, p=). Conversely, pulmonary vascular resistance and MPA diameter showed strong negative correlations with WSS (rho=-0.692, 
p= and rho=-0.650, p=, respectively). Cardiac output and index did have any significant relationship.
conclusion:  MPA WSS is decreased in PAH and significantly associated with invasive hemodynamic indices of pressure, resistance, 
stiffness, and compliance. 4D CMR-based assessment of WSS may provide a novel methodology to study blood-vessel wall interactions in 
PAH.
